Effects of maternal stress during pregnancy on learning and memory via hippocampal BDNF, Arc (Arg3.1) expression in offspring.
The intrauterine environment has a significant long-term impact on individual's life, this study was designed to investigate the effect of stress during pregnancy on offspring's learning and memory abilities and analyze its mechanisms from the expression of BDNF and Arc in the hippocampus of the offspring. A rat model of maternal chronic stress during pregnancy was mating from 3rd day during been subjecting to chronic unpredictable mild stress (CUMS). The body weights and behavioral changes were recorded, and plasma corticosterone levels were determined by radioimmunoassay. The learning and memory abilities of the offspring were measured by Morris water maze testing from PND 42. The expression of hippocampal BDNF and Arc mRNA and protein were respectively measured using RT-PCR and Western blotting. Results indicated that an elevation was observed in the plasma corticosterone level of rat model of maternal chronic stress during pregnancy, a reduction in the crossing and rearing movement times and the preference for sucrose. The body weight of maternal stress's offspring was lower than the control group, and the plasma corticosterone level was increased. Chronic stress during pregnancy had a significant impact on the spatial learning and memory of the offspring. The expression of BDNF mRNA and protein, Arc protein in offspring of maternal stress during pregnancy was attenuated and some relationships existed between these parameters. Collectively, these findings disclose that long-time maternal stress during pregnancy could destroy spatial learning and memory abilities of the offspring, the mechanism of which is related to been improving maternal plasma corticosterone and reduced hippocampal BDNF, Arc of offspring rats.